SHOTTLE CRITICAL ITEMSE LIST - CREITER

SUBSYSTEM :ACTUATION MECH=-RADIATORS FMEA NO 02-4G -135 =~1 REV:i02/07/88

ASSEMBLY :RADIATOR UEPLOYMENT ACTUATOR CRIT. FUNC: 1
P/N RI tMC287~0037=000% CRIT. HOW: 1
P/N VENDOR:15820~-22 HOOVER ZLECTRIC VEHRICLE 102 1903 1lds
QUANTITY +4 EFFECTIVITY: X e X

: PHASE(S): PL L3 ©C X DO L3

REDUNDANCY SCREEN: A- E- C=

PREPARED BY: : APPROVED B AFPROVED BY {NASAJ
DES M. A. ALLEN ©DES it SSM_ P 7
RET, M. B. MOSKOWITZ REL J ), /i REL LA
QE W. J, SMITH QE NI T
TTEM:

TORQUE LIMITER

FURCTION::
PROTECTE LINFAGE BY SLIPPING WHEN DEPLOYMENT MECHANWTSM IS STALLED 4R
JAMMED. ACTUATOR OUTPEUT TORQUE IS LIMITED TG 50-100 INCH-LBE. THO
TORQUE LTMTTERS PER ACTUATOR ARE INSTALIED ZETWEEYN DRIVE MOTCRS AND
DIFFERENTIAL.

FATTTRE MODE:
S1IF8 AT LESS THAN MINIMUM ALLOWABLE TORQUE

CAOSE(3) » '
ADVERSE TULERANCES/WEAR, CHANGE IN MATFRIAL PRCPERTIEZS, CONTAMINATION/
FOREIGN OBJECT/DEBRISZ, DEFECTIVE PART/MATERIAL OR HANUFAC”UEIYG DEFACT,
LOoS5 OF SPRING FORCE, TEMPERATULRE

EFFECTS ON:
(A)SUBSTSTEM (E)INTERFACES (C)MISSION (D)CREW/VEHOTCLE

(A) POSSIBLE PAILURE TO STOW RADIATOR. (OTHER MOTCR WILL BACKORIVE
THROUGH FAILED TORGQUE LIMITER) .

{B) POSSIBLE INABILITY TO CLOSE PAYLOAD BAY DOODR.

{C) TF RADTATCR CANNOT EE DEPLOYED, REDUCED COOLING CAPACITY OF FREON
COOLANT LOOFP WILL RESULT, POSSIBLY RESTRICTING MISsSToN,

(D} POSSIBLE LQ$S QF VEHICLE/CREW IF RACIATOR CANNOT BE STOWED,
RESTLTING IN INTERFERENCE WITH CLOSING OF PAYLOAD BAY DOORS,
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DISPCSITION & RATIONALE:
{(AYDESIGH (B)TEST (C)INSPECTION (D)FAILIORE HISTORY (E)OPERATIOMAL USZ

{A) DESIGH
ACTOATOR IS DESIGNED TC PFRODUCE A MINIMUM OF S0 INCH~LE OUTRUT TORGUE. =
INCH-TB QUTEUT TORQUE IS RECUIRED FOR NORMAL CPERATION., RQRQUE LIMITER
IS EPRING LOADED BALL CLUTCH WITE VESFEL AND STEEL CLUOTCH DIS®ES. TEE
ORIYVE ACTUATOR IS5 DESIGNED TO WITHSTAND FULL STALL TORCUE FOR LIMITED
TIME AT FULL INVERTQZR AC POWER WITHOUT LDAMACE. MAXIMUM STALL TTMES TOR
DEFLOYMENT ACTUATCOR ARE 100 SECoNDS FOR QNE MOTOR AWD 50 SECONDE PaR
T™Wo. TWO TORQUE LIMITERS ARE INCLUDED IN THE DPOWER DRIVE UNIT {PCU).
FATIURE OF EITHER TORQUE LIMITER WILL RESULT IN LOSZ OF QUTRUT TORCUZ.
DESIGH OF THE ACTUTATION IYSTEM PERMITS PARTIAL WORKARQUWD OF THE FAILORE
MODE BY EXTRAVZHICULAR ACTIVITY (EVA} CREW IF PAILOAD DOES HOT LIMTT
ACCESS AND IF RADIATCRS ARE FULLY DEFLOYED.

(B) TEST
QUALIFICATION TEST: A SIMILAR ACTUATOR HAS BEEN CERTIFIED BY CR-29-257-
9037-00016. QUALIFICATION TESTS INCLUDE: ACCEPTANCE TEST TC VERITY
CONFORMANCE WITH THE REQUIREMENTS NOTED BELOW FOR ACCEPTANCE TEST.
HUMZDITY TEST - TEST IN ACCORDANCE WITH MIL-STD-210B, METHOD 5§07,
PROCEDURE IV; QUALIFICATION ACCEPTANCE VIBRATION TEST (QAVT) ~ 20 TO
2,000 HZ RANGE WITH MAXIMUM OF 0.067 g2/HZ FROM 80 TO 350 HZ FCR 2.5
MINUTES PER AXIS; ORBITAL FLIGHT TEST - 20 TC 2,000 HZ RANGE WITH
MAXIMOM OF 0.2 g2/HZ FROM 60 TQ 200 HZ FOR 27 MINUTES PER ANIS AT LIVEL
WEIN AMD WITH MAY OF 0.75 g2/HZ FROM 635 TO 300 HZ FOR 51 MINUTES PER AXCS
AT LEZVEL WAM: SHOCK TEST - TEST IN ACCORDANCE W-TH MIL-STD-8310B, METHOD
516.1, PROCEDURE I; THTRMAL/VACUUM = THE ACTUATOR WAS THERMALLY CYCLED
FIVE TIMES FROM +70 DEG F 7O +330 0EG F TO +250 DEG F TG ~157 DEG F IO
-100 OEG P TO +7Q0 DEG F IN A VACUUM OF 1 ¥ 10 -6 TORR. ODWELL AT EACH
TEMPERATURE EXTREME WAS 60 MINUTES MINIMUM AFTER STABILIZATICN. AT EacH
+250 DEG F AND -100 DEG F, THE ACTUATOR WAS CYCLED 6 TIMES FOR DUAL MCToR
OPERATIONS AND 4 TIMES FOR SINGLE MOTOR OFERATIONS; ELECTRICAL CONTINULTY
- MCNITORED THRCUGHCOUT THE TEST. TEERMAL TEST - THE ACTUATOR Was
THERMALLY CYCLED PIVE TIMES FPROM +70 DEG F TO +2330 DEG F TQ +230 DEZ F I2
-167 DEE F TO -100 0EG P 7O +70 DEC F. DWELL AT FACH TEMDERATURE IXTREIME
WAS 60 MINUTES MINIMUM AFTER STABILIZATION, AFTER EACH +250 DEG F AYD
~100 DEG F. THE ACTUATOR WAS CYCLED 5§ TIMES FOR DUAL MOTOR OFERATICNS

AND 4 TIMES FOR SIHNGLE MOTOR CPERATIONS. ELECTRICAL CONTINUITY MONITOEZD
THROUGHOUT THE TEST.
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QUAT. TESTS ALSQ INCLUDE: C¥CLING AT HIGH TEMPERATURE +350 DEG F EXTREME
INCLUDED OFERATION AT THE MAXTMUM HEAT DISSTPATING MODE; CYZLING AT THE
LOW TIMPERATURE -100 UEG F EXTREME INCLUDED OFERATION AT THE MINIMUM HEAT
DIZSTPATING MCDE. OPERATING LITE TEST ~ THE ACTUATOR WAS CYCLED 1,500
TIMES AT ROCHM TEMPERATURE. MOTOR NO. 1 AND N0, 2 WERE QYCLED 250 TIMES
FACH INDIVIDUALLY WITHIN &0 SEL/STROKE. IT WAS AZSO CYCOLFED 100 TIMEZS
WITH BOTE MOTORS DRIVING TCGETHER WITHIN 10 SECONDS/STRCKE; MECHAMICAL
STIJP TEST = THE ACTUATOR WAS CPERATED AT FULL RATE AND NO LOAD INTO
MECHANICAL 3TOP FOQR 100 TIMES IN BEACH DIRECTION; CERTIFICATION BY
ANALYQI1S - THESE INCLUDED FUNGUS, O0ZCWE, SALT SPRAY, SAND/DUST,
TEANSPORTATION PACRAGING, ACCELSRATICH, LANDIMZ SHOCE, EXPLOSIVE
ATMOSFHERE AND MARGIN OF SAFETY. THE ACTUATORS WERE SUBJZOTED TO SYSTEM
QUALIFICATION TESTS FER RACTIATOR LATCHING MECHANISY INSTATL ATICN YoTo-

3944350 [REF. CR-Z9-594430-0CLlE] AND RADIATOR DEPLOYMENT MECHANISH
INSTALLATION VO7T0-224400 [REF. CR-19-554400=001D07.

ACCEPTANCE TESTS: ACCEPTANCE TESTS INCLODE: EXAMIMNATION OF PROCUCT -
WEIGHT, WORIMANSHIF, DIMENSION, CONSTRUCTION, CLEANLINESS, FINISH,
IDENTIFICATION MARFING, TRACEARILITY AND USE OF APPROVED MATEZRIALS AND
PROCESSES: ACCEPTANCE VIBRATION TEST - 20 TO 2,000 32 WITH MANIMUM oF -
U.04 g2/HZ FROM 80 TO 350 HZ FOR 10 SECOND PER AXIS; ACCEPTANCE THERMAL
TEST - THERMALLY CYCLED FROM 70 DEG F TO +310 DEG. T TQ +250 DEG F ™Q =147
CEG F TQ —100 DEG F T2 +310 DEG F TO +250 DEG F TQ +70 DEG F. DOWELL AT
EACH TEMPERATURE WAS AT LEAST 60 MINUTES AFTER THERMAL STAEILIZATICK. AT

. EACH +250 DEC P AND =100 DEG P THE ACTUATOR WAS CYCLED & TIMES FOR CUAL
MOTOR OPERATIONS AND 4 TIMES FOR SINGLE MOTOR OFERATIONS: POWER
CONSUMFTICH TEST = VERIFIED THE INPUT POWER DID NOT EXCEED &2 WATTE -FR
MOTOR AND THE INPUT CURRENT DID NQT EXCEED 0.316 AMP PER PHASE DER- MOTOR
WEEN OPERATING AT THE MAXIMOM LOAD, THE INPUT FOWER REQUTRIMENT OF 117
WATTS AND INPUT CURRENT OF 0.&47 AMP WERE ALSC VERITIED UNDER STARTING
CONDITIONS; INSULATION RESISTANCE TEST - THE INSULATION RESTSTANCE AT 524
VDS WAS MEASURED BETWEEN MUTUALLY INSULATED CONDUCTORS AND 3ETWEEN
CONDUCTORS AND THE FRAME, CASE OR GROUND: DIELECTRIC STRENGTE TEST - TEg
VEMS AT 60 HI APPLIED BETWEEN EACH CONDUCTOR PIN AND THE CASE.

ACCEPTANCE TESTS ALSO INCLUDE: CYCLING = ACSTUATOR WAS CYOLED 20 TIMES
TOTAL WITH MOTORS NO. 1 AND NO. 2 CYCLED 10 TIMES FACH INDIVIDUALLY
WITHIN 60 SECOND3I/STRUKE., IT WAS ALSQ CYCLED 60 TIMES WITH BOTH MOTORS
DRIVING TOGETHER WITHIN 20 SECCHD/ STROKE:; FREEPLAY TEST - FREEPLAY AT
THE ACTUATOR QUTPUT SHAFT NOT To EXCEED 2,0 DECREES WITE 10 INCH-LS LOAD
APPLIED IN EACH DIRECTION; STALL/MAXIMUM TORQUE - THE ACTUATOR'S
STALL/MAXIMUM QUTPUT NOT TQ EXCEED 100 INCHE-IR OR BE LFSS THAN 50 INCH-
LB; IRREVERSIPILITY - THE ACTUATOR WAS CHECKED TO BE IRREVERSIEBLE T& IL.orn
CF 50 INCH=-LB; MECHRNICAL STCF TEST - ACTUATCSR OPERATED AT FULL ERTE ANLC
NQ LOAD INTC ITS MECHANICAL STOPS FOR 100 TIMES IN CACH DIRECTION;
ELECTRICAL/MECHANICRL LIMIT TEST -THE OUTPUT ARM OF THE ACTUATOR MOVED

THROUGH THE FULL CLOCKWISE TO COUNTER-CLOCKWISE TO CLOCKWISE ELECTRICAL
ITMIT TRAVEL.

OMRSD: NONE, ACTUATOR CANNOT BE CHECKED FOR THIS FATLURE HOJE CURING
SYSTEM FUNCTIOMAL CHECK.
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{C} INSPECTTION

RECEIVING THSTECTION

CERTIPICATION OF COMPLIANCE, TEST COUPONS, PHYSICAL AND CEHEMICAL RIZDEDS
ARE MAINTAINED IN THE MASTER PILE. EBISTORICAL FCLDZRS, WHICH INCLUDE
INSPECTION RECORDS, ARE MAINTAINED FOR EVERY DETAZL PAET. RECEIVING
INSPECTION EERFORMS VISUAL AND DIMEWSIQHAL EXAMINATION OF ALL INCOMING
PARTS. QUALITY CONTROL MAINTAINS SURVEILLANCE ©OF RAW MATERIAL, LIMITED
LIFE MATERTIALS, CHEMICAL AND METALTURGICAL TESTS AND REPORTS. EPRIVGE
ARE MANUPACTURED AND CHECKED BY HILOO SUPPLIERS. CERTIFICATION IS O
FILE.

CONTAMTHATICNW GCOQNTRAL

A CLASS 100,000 CLEAN ROOM FACILITY I3 UILED FOR ASSEMBLY. ALL METAL
PARTS ARE VERIFIED BY INSPECTION TO BE CLEANED BY ULTRASONIC CLEANIP °R
DEGREASER. FINAL INSPECTION INCLUDES CHECKE FOR CONTAMINATTON USING
EX=-10X MAGNIFTCATTICN DEVICES, AND MEMBRANE FILTRATION METHOODS.

AOSEMBLY /TNSTATIATICH
IMSPECTION VERIFIZS AND RECCRDS DIMENSICNS OF ALL DETAIL PARTS. GZARS
ARE HARDNESS CHECEED AND VERIFIED BY INSBPECTION.

NONDESTRUGTIVE EVALUATION

ALL DETAIL PARTS MACHINED T® HOGVER CRAWINGS ARE MAGNETIC PARTICLE
INSPECSTED DER MIL-I-&£358 OR FLUORESSCENT DPENETRANT INSPECTED PER MIL-I-
6866, DEPEMDING OM ALLOY, VERIFIED BY INSPECTION.

CRITICAL FROCESSES
HEAT TREATING IS VERIFIZD BY INSTECTIONW.

TESTTHNG
SIALL TORQUE I3 VERIFIED IN ACCEFTANCE TESTS.

HANDLTHG,/ PACRACTNG
POLYETHYLENE SHEETING, USED TC BAG AND SEAL PARTS APTER CLEANING, IS

VERIFIED BY INSPECTINK. HANDLING AND PACKASING REQUIREMENTS VERIFIEZD EBY
INSPECTION.

(D} FAIILIORE BISTORY

THERE HAVE EBEEN NO ACCEPTANCE TEET, QUALTFICATICON TEST, PTELD OR FLISHT
FAILORES A3SSOCIATED WITH THIS FAILURE MODE.

(E} OPERATIONAL TSE
EVZ WORHKAROUND IS POSSIELE IF RADIATORS ARE FULLY DEFLOYED.
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